MRI detection of secondary damage after stroke: chronic iron accumulation in the thalamus of the rat brain.
Iron plays a central role in many metabolic processes. Under certain pathological situations it accumulates, producing negative effects such as increasing damage by oxidative stress. The present study examined long-term iron accumulation in a stroke model with secondary degeneration, using MRI and histological techniques. Male Wistar rats (n=22) were subjected to 60 minutes MCA occlusion. MR images (T2- and T2*-weighted) were obtained weekly between weeks 1 and 7 after reperfusion, and at weeks 10, 14, 20, and 24. Histological iron detection and immunohistochemical examination for different markers (NeuN, GFAP, OX-42, HO-1, and APP) were performed at the 3 survival time points (3, 7, and 24 weeks). Infarcts affecting MCA territory were evident on T2-weighted imaging, and all animals showed deficits on behavioral tests. In the thalamus, T2 hyperintensity was detected 3 weeks after stroke, and disappeared around week 7 when T2*-weighted images showed a marked hypointensity in that area. Histology revealed neuronal loss in the thalamus, accompanied by strong microglial reactivity and microglial HO-1 expression. APP deposits were detected in the thalamus from week 3 on and persisted until week 24. Iron storage was detected in microglia at week 3, in the parenchyma at week 7, and around APP deposits at week 24. T2*-weighted MRI allows the detection of secondary damage in the thalamus after MCAO. Iron accumulation in the thalamus is mediated by HO-1 expression in reactive microglia.